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THERMAL STRESSES AROUND AN INTERFACE RIGID CIRCULAR INCLUSION IN
A BIMATERIAL PERIODICALLY LAY ERED SPACE

A. Kaayrskit, B. Monagyrskyy’
"Warsaw University of Technology, Warsaw, Poland
“Pidstryhach Ingtitute for Applied Problems of Mechanics and Mathematics, Lviv, Ukraine

It is the intention of this pgoe to cdculate the distribution of thermal stresses in a periodic
two-layer spacecontaining an interfaceabsolutely rigid drcular incluson unde averticdly uniform
hed flow (see Fig. 1). The corresponding problem involving thermal stresses inducel by an
interfacecradk was analyzed in [1].
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Fig. 1. An interfacerigid shed-like induson in atwo-layered peiodic spacewith hea flow.

An approximate anaysis is caried out within the framework of linea stationay
thermodasticity with microlocd parameters [2]. The advantage of this approad is a relatively
simple form of the govening equations appeaing similar to the thermodasticity for transverse
isotropy, which makes it possble to congruct the appropriate potentials and establish an andogy
between thethermal crack problems and thear mechanicd coungerparts.

A two-staged method for obtaining the solution is used. The steady-state temperature field is
first determined teking into acount the thermal resistance of the induson. Next, the asodated
inducel thermal stresses perturbed problem is solved by usng the potential method, developead in
[3], and by redudng to onein the classcd potentia theory. A complete solution in elementary
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fundionsis given dueto theresults achieved in [4]. Exad expressonsfor thethemodastic field at
the plane of induson surfaceare explicitly derived . It is observed [5] tha thethermal stressfields
nea the induson front at the induson surfaces have the typicd (nono<ill ating) inverse squae
root singularities. From the standpoit of classcd fradure medanics the results obtained suggest
that fail ure of the material surroundingtheinduson border is described by two mechanisms. Mode
Il (shea) and sparation of the material from theinduson.
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